Government programs designed to provide income safety nets or to encourage work often restrict eligibility to families with children, in an attempt to keep the programs well targeted. One potentially unintended consequence of the design of these programs is that if they lower the costs associated with having children, economic theory suggests that they may encourage childbearing. This paper considers whether dramatically changing incentives in the Earned Income Tax Credit (EITC) affect fertility rates in the United States. We use birth certificate data spanning the period 1990 to 1999 to test whether expansions in the credit influenced birthrate among targeted families. While economic theory would predict that a positive fertility effect of the program for many eligible women, our baseline models show that expanding the credit produced only extremely small reductions in higher-order fertility among white women. We also find evidence that suggests changes in marriage patterns may be related to changing fertility rates. For example, higher levels of the EITC are associated with higher first birth rates among married women and lower first births among unmarried women. This may suggest that the EITC encouraged marriage among single women. ‡ Thanks to Gabrielle Chapman, Cristian Meghea and Karoline Mortenson for excellent research assistance. We are also grateful to
Introduction
Historically, government programs designed to provide income safety nets tend to restrict eligibility to families with children, in an attempt to target benefits toward those perceived to have the greatest need. Typically, benefits increase with a recipient's number of children, implicitly acknowledging that, despite some economies of scale, cost of living increases with family size. This is true of welfare programs like Temporary Assistance for Needy Families (TANF), and is also true of the Earned Income Tax Credit (EITC), a tax-based income support that grew enormously during the 1990s. The moral hazard associated with this program design is that it has the potential encourage childbearing. This issue has received a great deal of attention in the welfare policy literature, but has thus far gone relatively unexplored in the context of the EITC. This analysis will expand upon an existing literature of economic incentives and fertility.
Findings in the welfare literature are inconclusive (Moffitt 1998 ) and the income tax literature typically finds statistically significant effects of the income tax system on fertility decisions (Whittington 1992; Whittington et al. 1990 ). Expansions in the EITC provide exogenous variation in the price of childbearing that may shed light on fertility responses to economic incentives.
Additionally, by considering the link between the EITC and fertility, this paper tests a common assumption in the literature on the EITC and the labor supply of single parents. The framework used to estimate changes in the labor supply of single parents identifies the effect of the EITC by assuming that the presence of a child is exogenous to the value of the EITC (Dickert et al. 1995; Eissa and Liebman 1996; Hotz et al. 2006, Meyer and Rosenbaum 2000) . To our knowledge, no previous studies consider the validity of this assumption.
Finally, declining fertility rates in many Western counties raise the more general issue of whether the tax system can be used as a social policy tool for encouraging fertility. Pro-natalist policies in Canada and Western Europe have received considerable attention during the past decade (see, for example, Gauthier and Hatzius 1997) . This research has the potential to shed light on the ability of taxes to influence fertility.
To directly investigate whether incentives for childbearing in the EITC do, in fact, affect fertility rates, we use birth certificate data from the National Center for Health Statistics spanning the period 1990 to 1999. We focus on whether expansions in the credit at the state and federal levels led to increases in the birthrate among targeted low-skill families. Our results suggest that EITC expansions over the course of the 1990s produced, if anything, small reductions in the higher-order birthrate for white women. We also find evidence that suggests changes in marriage patterns over this time period may be related to changing fertility rates.
The paper proceeds as follows. The following section reviews relevant literature on economic policy and fertility. Section III discusses the structure of the EITC and its implicit incentives for childbearing. Section IV describes the data and empirical methods used to estimate fertility rate models and Section V presents these results. Section VII concludes.
II. Literature Review
A large literature in economics suggests that economic policies have the potential to affect fertility behavior. Becker (1991) lays out theoretical foundations that underpin most modern economic models of fertility. A basic form of this model would suggest that children are normal goods and that increases in family income would, all else equal tend to promote higher fertility levels 1 . However, the effects of income on fertility have historically been difficult to identify empirically because of the correlation between a primary source of household income (parental wages) and the opportunity cost of time devoted to child-rearing (Schultz 1973) .
Several studies have estimated the effects of husband's income (sometimes interpreted as an income effect) on family size but reported effects have been both negative (Willis 1973 ) and positive (Hotz and Miller 1988) .
A basic economic model of fertility would also predict that the opportunity cost of bearing and raising children affects parental decisions about starting and expanding families. A number of studies find negative correlations between female wages (sometimes instrumented using education) and fertility. More recently, researchers use variation in taxes and transfer programs to identify exogenous shifts in the costs of bearing and raising children.
A. Transfer Programs
The largest literature on the fertility impacts of income support programs focuses on Aid to Families with Dependent Children (AFDC) 2 . Eligibility for AFDC was contingent upon having at least one child with the absence of at least one parent, providing a strong incentive for an unmarried woman to have her first child. Much of the work in the welfare and fertility literature relies on cross-state variation in the generosity of welfare benefits paid to families with children. Early cross-sectional work suggests that welfare benefits have a positive effect on the fertility of unmarried women. Hoynes (1997) finds that those effects largely disappear in a panel model that controls for unobservable state characteristics. Moffitt (1998) summarizes the vast welfare and fertility literature and notes that although there appears to be a significant correlation between welfare benefit generosity and fertility, results are extremely sensitive to methodology.
One of the only consistent findings is that welfare seems to have a larger effect on fertility for white women than black women -a result that has never been well explained in the literature.
Beyond the eligibility for AFDC that came with the birth of the first child, welfare benefits typically increased with the birth of each additional child. Several papers find that these incremental benefits have no effect on the probability of additional births, conditional on having at least one child (Acs 1996, Fairlie and London 1997) . Gogger and Bronars (2001) find no relationship between incremental welfare benefits and the timing of subsequent births. However, they find a positive relationship between base welfare generosity and subsequent fertility for initially unwed black mothers.
Welfare reform brought family caps to the welfare system which lowered the incremental benefit for a child born while on welfare to zero. Kearney (2004) and Levine (2002) find that the caps do not decrease national birthrates, but, curiously are positively correlated with fertility among those most likely to be eligible for welfare. Dyer and Fairlie (2004) and Joyce et al. (2004) also find no evidence that eliminating the incremental benefit on welfare affects fertility.
Using smaller, more select samples of women on welfare recipients (Jagannathan et al. 2004 and Camasso et al. 2003) and unmarried women (Horvath-Rose and Peters 2001) find that the cap is associated with lower fertility.
A smaller literature considers the effect of in-kind transfer programs on fertility. Results from the RAND health insurance experiment indicate that fertility is quite responsive to changes in the price of health insurance (Leibowitz 1990) , and there exist a handful of studies that examine the fertility impact of recent expansion in public health insurance programs for children during the 1990s. Joyce et al. (1998) look at quarterly birthrates of unmarried women ages 19 to 27 between 1987 and 1991 for a subset of U.S. states, and find a 5 percent increase in births for white women, but no changes in fertility in response to Medicaid expansions for non-white women. Yelowitz (1994) uses microdata from the Current Population Survey between 1989 and 1992 and finds that a $1,000 increase in the value of Medicaid coverage increases the probability of a birth to a woman in the sample by 0.33 percent, on average. Bitler and Zavodny (2000) estimate using birthrate data that Medicaid expansions between 1983 and 1996 led to a 10 percent increase in the birthrate.
B. Taxes
Empirical work finds that taxes are another economic policy that can influence the fertility decision. Tax policies considered in the literature include both implicitly pro-natalist personal exemptions for dependents, which allows tax filers to deduct an amount from taxable income for each member of the tax unit, including children; and the more obvious child tax credits, which allow deductions from tax liability for each child. Whittington et al. (1990) analyze the impact of the personal exemption in the U.S. tax code. They estimate a time series fertility equation using aggregate data for the United States from 1913 to 1984 by regressing the fertility rate on demographic and economic variables believed to affect fertility, including the tax value of the personal exemption: the personal exemption multiplied by the average marginal tax rate. Their estimates suggest the elasticity with respect to the tax value is between 0.127 and 0.248. Whittington (1992) explores the same issue with microdata. Using the Panel Study of Income Dynamics, she estimates that the federal tax value of the personal exemption is positively and significantly related to the likelihood of having a birth. She finds that a one percent increase in the exemption value would result in an increase in the probability of an additional birth between 0.23 and 1.31 percent.
In a recent dissertation related to our work, Duchovy (2001) estimates the fertility effect of the EITC expansion that provided an incremental benefit to families with two or more children. Employing a difference in difference technique, she uses the Current Population Survey and women who have two children already as a control group for women who have only one child. She finds that the policy increased the fertility rate of white, married mothers with only one child by up to 15 percent.
Several authors consider the effects of Canada's more explicitly targeted child tax policy. Zhang et al. (1994) estimate an aggregate fertility equation for Canada from 1921 to 1988. They include the personal tax exemption, family allowance, and child tax credit from the Canadian tax system as independent variables and find that the estimated elasticity of fertility with respect to total tax benefits is 0.05, about half the size of the elasticities estimated by Whittington et al. (1990) . Milligan (2005) uses the Quebec Allowance for Newborn Children (ANC), to identify an exogenous change in the cost of children. These benefits, paid only in the province of Quebec between 1988 and 1997, were typically $500 for the first child, $1000 for the second, and up to $8000 for third order or higher children and paid in one or more installment. Using Canadian Census data, he estimates dramatic effects of the ANC on fertility rates. For example, a one-time $500 transfer increases the probability of having a child by 9.8 percent. He hypothesizes that timing at least partially explains the size of these effects, as women shift planned fertility to earlier ages in order to benefit from the temporary ANC benefit.
C. The EITC and Labor Supply
Finally, because the EITC may theoretically affect fertility through changes in opportunity cost, as discussed in detail in section III, it is worth pointing out that there is substantial evidence that the EITC influences womens' labor supply The literature shows that expansions in the EITC increased participation in the labor market for single mothers (Eissa and Liebman 1996; Hotz et al. 2006; Meyer and Rosenbaum 2000; Dickert et al. 1995) and decreased the labor supply of married women (Eissa and Hoynes 2004; Dickert et al. 1995) .
III. The EITC and Fertility

A. History and Structure of the Credit
The EITC is a particularly relevant part of the income tax system with respect to children; although presumably unintentional, its design makes it one of the most pro-natalist features of the United States personal income tax code. The credit was implemented for the first time in
1975 as an alternative to traditional welfare and, for both political and budgetary reasons, initially covered only low-income workers who had children (Ventry 2000) . For almost twenty years, the credit exclusively benefited those with children, until a very small credit for childless filers was introduced in 1993.
The income tax code bases EITC eligibility on the earned income of a tax-filing unit.
Both married and single filers are eligible to take the credit as long as their income is low enough. The structure of the credit, which is illustrated for 2001 in Figure 1 , is such that it increases with a tax unit's earned income until it reaches a maximum. This is commonly called the phase-in range. Over a range of income, referred to as the flat range, taxpayers receive the maximum annual credit and then the credit is phased out with additional income above a certain amount over the phase-out range. Unlike other tax credits, the EITC is refundable, so that if a tax unit's credit is greater than its tax liability, the Treasury refunds the difference. It follows that even tax units with income below the tax threshold (sum of the standard deduction and personal exemptions) can be eligible for the EITC. Most taxpayers receive their credit as a lump sum when they file, which implies that refundable EITC benefits are usually received in the months after the end of tax year in which they are accrued 3 .
Eligibility for and value of the federal credit have both changed a great deal in the past decade. Initially, the credit was only available to tax units with qualifying children, but its value did not differ by number of children 4 . The basic parameters of the federal EITC are shown in for a family with one child) 5 . OBRA 1993 authorized a much larger EITC expansion that phased in over the tax years 1994 to 1996. This expansion extended eligibility for a small benefit to childless tax units with particularly low earnings. As is illustrated in Table 1, there were large increases in the maximum credit for families with children and in the incremental benefit for a second child. Between 1993 and 1996, the maximum value of the credit for a family with two children increased by $2,045 and the value of the incremental benefit for a second child increased by $1,327.
3 The EITC can be paid in monthly installments but the GAO (1992) estimates that only 0.5% of recipients receive them. 4 A qualified child is a natural or adopted child or stepchild of taxpayers filing joint or single head of household returns. In 1990, a parent had to provide more than half the support for the child, regardless of whether he or she lived with the child. Beginning in 1991, a parent could claim the EITC only if the child lived with him or her for more than half the year. For a thorough introduction to the EITC program, its historical development and provisions, see Hoffman and Seidman (1990) . 5 In 1991, 1992, and 1993 the EITC was greater for filing units with children under one year of age. This so-called "wee-tots" credit increased the maximum credit by $388 in 1993. 6 Nick Johnson from the Center on Budget and Policy Priorities provided us with the state EITC parameters. 7 Non-refundability implies that the tax unit must have positive tax liability to receive any EITC benefit and tax liability that is greater than the EITC to receive the entire benefit. 8 Beginning in 1998, Minnesota had a two tiered system where there is a second flat range above the initial one.
In our empirical analysis we highlight groups that are likely to be affected by changes in the EITC. One component of identifying these groups is whether those eligible for the EITC actually claim it. Participation in the EITC is relatively high compared to other cash or near-cash transfer programs, with most researchers concluding that more than three-quarters of eligible households claiming the credit. Scholz (1994) estimated that between 80 and 86 percent of eligible households received the EITC in 1990. Using more recent data, Holtzblatt and McCubbin (2004) estimate that between 64 and 80 percent of those eligible for the EITC filed taxes in 1996 and the General Accounting Office (2001) estimates participation rates of 75 percent 9 .
B. Incentive Effects
The design of the EITC creates both price and income effects that have the potential to influence fertility behavior. The most straightforward of these is the income effect. The income effect of this earnings subsidy increases demand for all normal goods. If we assume that children are normal goods, then higher net income as a result of the EITC should promote fertility.
The price (or substitution) effects are slightly more complicated. The simplest price incentive is that before 1994 childless women in the EITC income range benefited by having a first child because the credit was only available to families with children. Therefore, taking into account both income and price effects, the EITC provided an unambiguously positive incentive for a first birth for all income-eligible women. The introduction of the EITC's incremental benefit for having a second child, in place since 1991, provides a positive price effect incentive for a second child by reducing the cost of a second child relative to other decisions. Likewise, the enactment of the federal EITC for low-income childless taxpayers in 1994 slightly reduces the relative benefit of a first birth. Although it should be noted that the EITC for childless taxpayers is small in absolute dollars, is phased out at low-income ranges, and is not part of Wisconsin's or Maryland's EITC.
The previous price and income effect analysis is too simple because it ignores the potentially confounding labor supply incentives of the EITC. Because the EITC works as an earnings subsidy, the full incentive for having an additional child will depend upon where the tax unit falls in the income distribution. Specifically, if a tax unit's income is in the phase-in range of the EITC, the EITC increases a woman's net wages and raises the opportunity cost of childbearing (Hotz et al. 1997) . Assuming that quantity of children are a normal good, the EITC creates an ambiguous incentive for childbearing for women in this range. If a tax unit's income is in the flat range of the EITC, the EITC provides a pure income effect and the EITC would be predicted to increase fertility. Finally, if a family's income is in the phase-out range of the EITC, the substitution effect should lower net wages, lower hours worked and simultaneously encourage childbearing, and the income effect should increase fertility. 10 In summary, if we assume children are normal goods, mothers with income in the phase-in range of the EITC face an ambiguous incentive for additional children. However, mothers with income in the flat and phase-out range face an unambiguously positive incentive to have a second (but not a third or higher order) birth.
As an alternative explanation for the link between the EITC and fertility, Fraser (2001) presents a theoretical model that suggests that income risk is negatively associated with the 10 We note that there is no evidence that the EITC causes a behavioral resonse on the internal margin of hours worked (see, for example, Eissa and Liebman 1996) .
demand for children (again, assuming that children are normal goods). To the extent that perchild tax benefits provide insurance against low income, this may provide another reason why the EITC would promote fertility.
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Changes in the EITC may also affect timing decisions. Slemrod (1990) suggests that the largest responses to tax incentives are in the timing of economic transactions, not in real behavioral changes such as whether or not to have a child. There is some evidence to support this timing effect with respect to fertility: Dickert-Conlin and Chandra (1999) find that the timing of childbirth around the end of a tax year responds to tax incentives. It is possible that the EITC's primary effect is on the timing of when people have children, either within a tax year, or within their lifetimes, rather than whether to have a child.
IV. Data and Empirical Approach
In order to test the hypothesis that the EITC influences the decision to have children, we examine birthrates over the course of the 1990s, controlling for state and demographic characteristics and exploiting variation in state EITC programs over time to identify the effect of the credit on fertility. We have chosen to use birthrates constructed using birth certificates as the dependent variable in our analysis because they provide the most complete picture of the fertility rate in the United States. New mothers, particularly those who are young and low-income, are disproportionately likely to drop out of nationally representative survey data sets like the Current Population Survey (CPS) or Survey of Income and Program Participation (SIPP) 12 .
To construct birthrates for the model we use data from U.S. birth certificates between 1990 and 1999. The Natality Detail File, maintained by the National Center for Health Statistics (NCHS), records the information collected on state birth certificates and provides documentation of each the approximately 40 million births in the United States over these ten years. These data are particularly well-suited to studying fertility patterns because they document virtually every live birth in the United States with accompanying demographic information about the mother and child.
Each birth certificate record contains the following basic information:
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• Birth year;
• Birth month;
• Mother's state of residence;
• Age, race, education level and marital status of mother;
• Age and race of father (when one is identified);
• Number of births mother has had (living children);
• Birth order of this child (among living children).
Birth certificate records do not include information about family income, so we do not know which families are eligible for or receive the EITC. Because we cannot observe income (and because we do not want to condition upon potentially endogenous eligibility or participation), we use education as a proxy for income and participation in the EITC, a technique adopted frequently in the welfare literature. Using monthly data covering the 1997 tax year from the Survey of Income and Program Participation (SIPP), 14 we find that approximately 23 percent of all women between the ages of 25 and 44 are eligible for the EITC. Eligibility is highest for those with less than a high school degree (45 percent) and, while more than 22 percent of women with some college are eligible for the EITC, the percentage drops precipitously for those with a 13 According to the National Center for Health Statistics, a nurse attending at the birth collects this information from both the mother and father (if present). Contacts at the NCHS have told us that they assume the mother herself to be the source of all information in the certificates, except in a small number of states that impute marital status. 14 A table of results and further explanation of our calculations is presented in Appendix A.
college degree or more (8 percent). 15 This illustrates an important difference in the demographic characteristics of EITC recipients, who must be working in order to receive benefits, as compared to a recipient population for a more traditional welfare program. Given these estimates, we select a sample of women with less than a college degree as those most likely to be affected by changes in the EITC.
Recall that some of our theoretical predictions are based upon where an EITC-eligible family falls in the EITC schedule. Given the small credit value and income range of the EITC for childless individuals we predict that the EITC is likely to have a positive effect on the decision to have a first birth for all women. However, when considering higher-order births, we predict an unambiguous increase in fertility for only women in the flat or phase-out ranges of the credit. Since we cannot directly observe where families fall in the income distribution in birth certificate data, our SIPP estimates of EITC eligibility may provide some insight into the expected effect of the EITC on fertility. The estimates of eligibility provided in Appendix A show that, conditional upon being eligible for the EITC at all, approximately 81 percent of women with a high school or more degree and 71 percent of women with less than a high school degree fall into the flat or phase out ranges. 16 If location on the EITC schedule matters, we might predict an overall positive effect of the EITC on higher order births.
To account for the at-risk set of parents, who did not give birth to a child, and because it would be inappropriate to compare birth counts across states without accounting for population differences, we group the data into cells and normalize them by a measure of the at risk population. We create cells by state and year, the critical units for policy analysis, and by demographic characteristics associated with childbirth: age, education, race, and parity. We break birthrates into cells according the following demographic categories of the mother:
• Age group (5) 19 This procedure results in 17 Note that in order to be able to estimate populations for cell denominators using a 5% PUMS sample, we combine black and other non-whites into a single non-white category, and we combine 15-19 and 20-24 year olds into a single category. 18 Ideally, women would be assigned to birth groups based upon total completed fertility. We use the number of children living in the household as a proxy for all children born to the mother because the 2000 Census did not ask a total fertility question. 19 Washington State did not record education on the birth certificate until 1992. In our 10 year sample, Washington and Connecticut average approximately 8 percent and 37 percent (respectively) of birth certificates missing information on mother's education. In 1990, New York and New Jersey average approximately 41 percent of birth certificates missing data on mother's education. In most cases, the missing data results because particular geographic regions within the state did not record mother's education. We also exclude observations without a record of birth order. This is approximately 0.3 percent of all birth certificates in the nation. Connecticut accounts for a large share of these. We present specification tests that address the decision to drop these missing observations later in the paper. for second birth cells is the one-child credit). Increases in the generosity of the base are expected to produce both an income effect and a change in the opportunity cost of working. The
Incremental EITC s,t-2 is the difference between the maximum federal plus state EITC associated with the birth of an additional child and the Base EITC value. For example, as Table 1 shows, in 1994 the federal incremental benefit to having a first child (in terms of maximum benefits for each family size) is the difference between the no-child benefit ($306) and the 1-child benefit ($2038) or $1732. 21 Similarly, the incremental benefit for having a second child would be the difference between the 1-child benefit ($2038) and the 2+children benefit ($2528) or $490. The incremental benefit to any children beyond two is zero (except in the state of Wisconsin, which
gives an additional subsidy to families with 3 children in certain years). In theory, we expect the incremental EITC to be positively correlated with fertility because individuals only receive the incremental benefit if they have the additional child. In this baseline specification, we lag the EITC values two years. The EITC values vary over time and across states due to changes in federal and state EITC parameters; including the generosity of the credit and whether taxpayers without qualifying children are eligible for the EITC. Tables 4A and 4B show the base and incremental values in 1989 dollars by state and number of children. We chose two years because the EITC is paid in the calendar year following the tax year and it takes at least nine months to alter fertility decisions. 22 In our specification checks, we test the sensitivity of our results to the lag structure.
Because the model includes state fixed effects, year effects, and a comprehensive set of control variables for factors that change within states over time (described below) the effect of the EITC on fertility can be attributed to changes in the real value of credits within states over time.
The vector X consists of a set of dummy variables identifying demographic characteristics of the cells -age, race, education, and number of children. The vector Z contains a set of time-varying policy and economic variables that may influence the birthrate for the EITC-eligible population (and may also be correlated with EITC generosity). Each of these 21 Childless individuals under the age of 25 are not eligible for the EITC. The Base EITC for this group is therefore 0. 22 Therefore the Colorado state EITC is not in our data because it was not implemented until 1999.
control variables is lagged one year. In order to control for changes in low-skill labor market conditions that could change the opportunity cost of a parent's time, we include the state unemployment rate, employment growth rate and the percentage of employment in the manufacturing and services sectors.
These state-level policy variables include characteristics of the AFDC/TANF and public health insurance programs. To capture AFDC/TANF characteristics, we use four variables from the Council of Economic Advisers (1999) data set on welfare reform: (1) the maximum AFDC/TANF benefit for a three-person family; (2) a dummy variable indicator for a pre-TANF welfare waiver in a state; (3) a dummy variable that captures TANF implementation, and; (4) an indicator for the presence of a state family cap after welfare reform. We expect welfare benefits to be positively correlated with fertility and caps on family size, which prevent incremental benefits for children born while the mother is on welfare, to be negatively correlated with fertility.
We also include a control variable to account for changes in health insurance eligibility of children due to the state-level Medicaid expansions of the early 1990s. Using a 1990 national sample, we calculate for each state and each year the percent of children under age 19 who would be eligible for Medicaid or state Child Health Insurance Programs (CHIPs). This varies within and across states over time by legislative generosity, but not by differences in the demographic characteristics of an actual state population that might have independent effects for fertility trends. This measure is similar to that used by Currie and Gruber (1996) .
The last set of state-level control variables in the analysis captures features of the state income tax system that might be expected to influence fertility decisions. We include the minimum marginal income tax rate in a state's personal income tax system, which is zero if there is no personal income tax; and a dummy variable for the existence of a state child tax credit or supplementary deductions, beyond the personal exemption, for children or child care expenses.
Finally, because we group the data into cells, and calculate within-cell birthrates for demographic sub-populations of dramatically different sizes, we weight cell observations by the inverse of variance of the birthrate 23 . Intuitively, this weighting scheme places the most importance on cell observations for which the birthrate has been estimated most precisely -large cells. Mechanically, the procedure controls for possible heteroskedasticity in the error terms.
Additionally, because the key variation our models comes from changes in policy within states over time, all standard errors in all regressions are clustered at the state level.
A full set of descriptive statistics for the data set is given in to 29 year old women. White women have higher first birth (5.94) and higher order (7.60) birth rates than non-white women (4.88 and 6.24, respectively).
V. Results: Fertility Rates
A. Baseline Specification Table 5 presents WLS results by race and parity. We split the sample by race based upon differences observed in the descriptive analysis and because differential fertility responses by race are a frequent finding in the welfare literature. We also split the sample by first births and higher order births because previous exposure to the larger EITC associated with having children 23 This is a particularly important issue for states that have very small non-white populations. 24 The mean birthrate for all women in the dataset (including those with higher education) is 6.67 per 100 women, which compares well with national estimates ranging from 70.9 per 1000 in 1990 to 65.9 per 1000 in 1999 (U.S. Census Bureau 2001).
may create differential responses for first births and subsequent births. More formally, a set of F-tests support the decision to split the sample in this way.
Generally, we find that the expansion of the EITC is inversely related to fertility rates among white women. The first column of percent. This implies an annual 0.11 percentage point decreases in fertility rates. However, this dramatic 72 percent increase in the EITC is driven by a few outlying years and the median annual increase in the EITC is only about 5 percent. At this rate of increase of the EITC, this implies a 0.008 annual percentage point decrease in fertility rates.
These negative, albeit small, effects of incremental EITC benefits for white women are inconsistent with earlier studies on the U.S. and Canadian income tax systems. However, unlike these earlier studies, we have conditioned on women with low-education, among whom we might expect fertility elasticities to be different than the general population. In fact, our results are consistent with the welfare literature, such as Kearney (2004) and Levine (2002) , which finds that lower incremental benefits are positively correlated with fertility among those most likely to be eligible for welfare.
Turning to the non-white sample, we find quite different effects. Generally, the Base EITC is positively related to fertility rates, but it is only statistically significant at the 10 percent level for first births (coeff.=0.0073, s.e.=0.0043). We cannot reject the hypothesis that the remaining EITC coefficients are zero. This coefficient on the Base EITC for first births implies a small elasticity of 0.004. At the mean annual increase in the EITC of approximately 2.2 percent and an average birth rate of 4.90 for this group, this translates into an economically insignificant 0.0005 percentage point increase in fertility rates.
Among our control variables, having less than a high school diploma is associated with significantly higher fertility for white women who already have a child and significantly lower fertility for all other women. Age has the predicted effect on fertility for both race groups:
birthrates are higher at younger ages and decline with age. The state unemployment rate is not statistically significantly related to fertility for any of our groups.
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Many of the welfare policy variables in the models do not seem to have significant influences on fertility. Recall that we have selected on women with less than a college degree, which may be too broad of a population to capture effects of the welfare reforms. A notable exception is the implementation of TANF, which is associated with significantly higher fertility for white women having higher-order births. While we do not see an obvious explanation for this finding, Levine (2002) also finds a positive relationship between the implementation of welfare waivers (precursors to TANF) and fertility among unmarried women with less than a high school degree.
Finally, controlling for a state's minimum marginal tax rate and EITC, the presence of a state child (or child care) tax credit has a consistently positive effect on fertility across all race and parity groups. The coefficients imply increases in fertility of between 8 and 12 percent in states that implement a child tax credit.
B. Sensitivity Tests
We conduct a number of sensitively tests and Table 6 presents the elasticities calculated from EITC coefficients of interest. For reference, the results of the baseline models in Table 5 are given in the first row (Row 0). We first test the sensitivity of our results to alternative lag structures. In particular, in rows 1, 2 and 3 we show the results with a triangular weighted lag, a single year lag and a three year lag. In general, the results do not change much, with the exception that the coefficient on the incremental EITC for white, higher order births is no longer statistically significant at the 5 percent level in the one and three year lag models.
As Table 2 shows, some states do not have refundable EITCs, making their credits less well targeted at low-income individuals. When we include only the value of refundable state credits in our EITC measure, we find results very similar to our baseline results (Row 4). An additional specification check (Row 5) that produces results that are robust in sign, significance and magnitude is dropping the states of New York and New Jersey from the analysis because of the potentially inconsistent information on birth certificates in these states in early years. 26 In this case, the coefficient on the base EITC is now statistically significant at the 5 percent level for white, higher order births, and the coefficients on the base and incremental EITC values for non-white higher births are statistically significant.
The results are largely consistent when we include state trends to account for potential differences in fertility rates over time within states (Row 6). The coefficient on the Incremental EITC in the regression of first birth rates for white women is now statistically significant at the 5 percent level with an elasticity of -0.072 and the coefficient on the Base EITC in the regression of first birth rates for non-white women is now statistically significant at the 5 percent level, although economically very small.
We show results for a semi-log specification (Row 7), in which the measures of the EITC variables are in natural logs 27 , and our results are somewhat sensitive to this choice. In particular, we find a positive and statistically significant relationship between the Base EITC and We create an alternative measure of the EITC value (which we refer to as a "simulated instrument") as a further specification check. We take a sample of families from the 1990
Census, with reported income from 1989 and household and demographic characteristics for 1990. Using the NBER's TAXSIM model (Feenberg and Coutts, 1993 and http://www.nber.org/~taxsim/taxsim-calc6/), we calculated the EITC that each individual would be eligible for all years between 1988 and 1999, based on their state of residence and their demographic characteristics. Because the, the variation in the EITC value within states over time comes strictly from law changes. We then calculate the mean EITC value within the demographic categories in our sample. This EITC value varies by year, state, and demographic categories. The disadvantage of this measure is that the sample sizes are very small and the mean EITC values are subject to outliers. About one quarter of the cells have fewer than 10 observations. The problem is especially relevant for higher order births. Therefore, we present the results using just the Average Base EITC as the independent variable of interest. The results (Row 8) show no statistically significant relationship between this measure of the EITC and fertility rates for white higher order births and for non-white births. However, there is a positive and statistically significant relationship between the Simulated Average Base EITC and fertility for white first births, with an elasticity of 0.04. Given the sample sizes used to create the instrument, we are hesitant to place much weight on this estimate, but it does illustrate the sensitivity of the model to the choice of independent variable.
The Base EITC and Incremental EITC are likely to be highly correlated. We consider the results when we include each variable without the other (Rows 9 and 10). Again, the results are similar to the baseline except that the elasticity with respect to the Base EITC for white higherorder births is statistically significant at the 5 percent level and relatively large (elasticity of 0.210).
In our baseline specification, we do not separate the sample in any way based on marital status because of the coding difficulties in the vital statistics and also because it is possible that the EITC influenced marital decisions. 28 The incentives for marriage in the structure of the EITC essentially encourage marriage for single earner couples and discourage marriage for dual earner 28 The following states inferred marital status, sometimes very badly, in the vital statistics data for some or all of the years in our data Michigan (all years), New York (all years), Connecticut (before 1998), California (before 1995), Nevada (before 1997) and Texas (before 1994) (U.S. Department of Health and Human Services, 2000 and Ventura and Bachrach, 2000) .
couples. Previous research does not find evidence of the EITC influencing marriage (see Houser, 2002 and Ellwood 2000) , but if people are altering their marital status and fertility decisions in response to the EITC, and therefore the compositions of the samples are changing over time, we might expect to see a differential fertility effect between married women versus unmarried women.
After excluding the states that inconsistently coded marital status, we estimate our baseline models separately for married and unmarried women. The results (Rows 11 and 12) suggest that perhaps the fertility responses to the EITC also reflect marital responses. In particular, first birth fertility rates are positively correlated with the Base EITC white women, but negatively correlated for the sample of white unmarried women. The results are generally similar for non-white first births, although the coefficient on the Base EITC is not statistically significant for married women. The statistical significance is somewhat surprising given that the Base EITC t-2 is non-zero only in 1996 and later years. The fact that the signs are opposite for married and ummarried women may suggest that that the marriage patterns over this time period
were correlated with changes in the EITC, which is affecting the sample selections of childless married and unmarried women. 29 For example, perhaps those considering first births were more likely to marry as a result of the EITC.
We perform one final test of the validity of our results by estimating models identical to the ones for which we report our baseline results, but on a sample of births to college-educated women. 30 While income is not perfectly correlated with education, the estimates of EITC 29 It does not seem likely that there are differential labor supply responses between married and unmarried women in this case. An increase in the base EITC should provide incentive for married women to drop out of the labor force, given that most eligible married women are in the phase out range of the EITC. This should be correlated with an increase in fertility, rather than the increase that we see. 30 The welfare literature often restricts the sample to women with less than a high school diploma, but given the earnings requirements in the EITC, this restriction is not reasonable in our case. Finally, it must be pointed out that the effects of the EITC on birthrates that we observe are not the same thing as the impact of the program on completed fertility or family size, which we are unable to measure with birth certificate data (rather than panel microdata). And even when lower birthrates do translate into lower completed fertility, the effect may be an indirect one that works through timing rather than the decision of whether or not to have a child at all.
To test whether the EITC expansion of the 1990s had a significant effect on the timing of fertility, we estimate WLS models in which the dependent variable is the age of a mother at her first birth. The demographic control variables, policy variables and fixed effects are the same as in our fertility rate equations.
Descriptive statistics on mother's age at first birth are provided in Appendix B and results of the regression models are in Appendix C. We find small, positive and significant elasticities with respect to the Base EITC value for both white and non-white women. Measured against the actual increase in EITC benefits over this period, these elasticities translate into births between 2 and 6 weeks later, with the stronger effects for white women. This delay in childbearing is consistent with our negative fertility coefficients. For Incremental EITC benefits, the only significant result is for non-white women in the linear specification of the model. This elasticity translates to first births occurring 2.5 months earlier to non-white women. We are cautious to note that these results do not conclusively imply a timing effect of the EITC policy. It is possible that sample select of who is giving birth completely drives these results. For example, these results are consistent with fewer relatively young women given birth.
VI. Conclusion
Using state-level data on birthrates between 1990 and 1999, and exploiting the large variation in state EITC programs during this period, we have tested the hypotheses that the income support provided by the EITC, as well as eligibility criteria, encouraged births among recipients. While economic theory would predict that a positive fertility effect of the program for many eligible women, our baseline models show that expanding the credit produced only extremely small reductions in higher-order fertility among white women. While our results are admittedly sensitive to model specification, of the 84 coefficients estimated in our twelve specification checks, only two are positive, significant and of an economically meaningful magnitude. Of these, magnitudes were generally smaller than those found in the U.S. and
Canadian income tax and fertility literatures. These results cannot be taken to mean that tax policy has no effect on fertility, since we find that state child and child care tax credits are associated with significantly higher birthrates.
Finally, we find that white women are more sensitive to the financial incentives of the EITC than non-white women. The existence of racial differences in fertility behavior is consistent with the findings in previous work on economic policy and fertility. Differing labor force attachments, earnings distributions and marriage markets for white and non-white women are possible explanations for these findings. Specifically, unlike AFDC or TANF, the EITC operates entirely through the labor market. If, for example, white women have better labor force opportunities an increase in the EITC may be a more relevant source of income than for non-white women and therefore raise the opportunity cost of childbearing. Unfortunately, the vital statistics data we have do not allow us to say more on this topic, but it remains a topic for future research. As Moffitt (1998) and others have noted, there is clearly much that remains to be understood about the economic policy and fertility behavior, particularly with respect to race. 
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